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1 
ly invention relátes broadly te electric control 
systems and more partioularly te a constant cur- 
rent regulating system for lighting and. the like. 
One of the objects of my invention is te pro- 
vide an el.ectric control system in which the val- 
Ues of the currents supplied te the load circuit 
can be varied at will. 
Another object of my invention is te provide 
an electric regulating system in which current 
variations may be produced with the system 
undër loïd. 
Still another object of my invention is te pro- 
vide  an electric control system where changes 
can be ruade in output current without visual 
blckening of the lights in the load circuit. 
 still further object of my invention is te 
provide an. electric control system for changing 
ttïe-value of the outrent te a load circuit while 
t the saine rime preventing more than one relay 
Of ttie .control system te close its contacts at 
ariy oe rime. 
Ttlese and other objects and advantages of the 
invention will be more readily apparent from the 
speciiïcation hereinafter following .by reference 
te the accompanying drawings in which: 
Fig. 1 shows a schematic circuit arrangement 
for àn electric control system embodying my in- 
vention; and 
Fig. 2 shows a modified ferre of circuit em- 
ploying tuf invention. 
Referring te Fig. 1 of the drawings, the con- 
trol system shown is adapted te control a load 
circuit indicated at 6 including a plurality of 
electric lamps in series for street lighting, air 
port lighting and the like. Power is supplied 
fiera a supply circuit  which may be any con- 
renient source of alternating current. The sup- 
ply circuit is connected te transformer 4 hav- 
inga series of taps thereon connected te the 
opposite corners of a monocyclic square includ- 
ing à pair of inductive reactors 3 and a pair of 
ondensers . The transformer 4 may be ad- 
j.USted through the taps 2 te compensate for any 
changes in the supply voltage se that the mono- 
cyclic square wilt always be supplied with a sub- 
stantially .constant potential and will convert the 
constant potential into a constant current. It is 
further understood that the taps in the secondary 
of transformer 4 are subject te change at the 
will of the operator by interconnection with con- 
tactors 6 constituting interlocks B--B5 and oper- 
ation of snap switch  operative over contacts 
V, .', ', 4' and ', thus varying the voltage te 
tl monocyclic square. It will be understood 
$ïç: ,Whfl¢  .onocyclc square is shown other 
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types of constant potential te constant current 
resonant circuits might, be employed,. The res, 
onant circuit is connected te the primary wind- 
ing of transformer I whose ou.tput is convered 
5 to.a current value at leads 9 suiïicient te oper- 
ate.the lights  as desired. 
A .current transformer   is placed in the cir- 
cuit of a secondary of outpu.t transformer 15 
and provides the-proper current te ammeter 
10 forvisual indication of the value .of the curren 
at leads 9. Open circui- protectiön is provided 
by installing an overcurrent relay 8 in the 
ondary of current transformer ]. The primary 
of this current transformer is equipped for an 
15 extension se that even at the lower voltages suf: 
ficient current is produced in relay 8 te close 
ifs contacts, lelay9 is connected in series with 
the holding coil of primary switch $. "On-off" 
control switch  which opens or closes, the circuit 
20 te the primary switch  operatesin conjunction 
with relay 9 for the purpose of energizing the 
regulating system and resetting relay 9 in case if 
hC been tripped by an open" circuit in the load: 
The snap switch 4, is located ei.ther adjacent 
25 o or remotë frein the regulating appratus and 
serres the purpose of providing means for the 
operator of changïng frein elle tap te thê other 
thereby producing variations in the output c- 
rent te logd circuit 6 and thus changing the 
30 brightness of the lights. 
Fig. 2 shows a modified circuit arrangement 
embodying my invention in which an alternate te 
snap switch  is- provided in theform of a short 
ing type switch  ] operative overcontacts " 
35 3", 4", 5", 6", "/"', 8" and 9" which hasa man- 
,ual interlock in the "on-off" switch circuit 5 ald 
operates in connection with relay 18. 
In operation this system functions as follows: 
Referring te Fig. 1, when the need for lights is 
40 apparent, an operator clses "on-off" switch § 
which in turn closes the circuit o the holding 
coil of primary switch 3 through power obtsned 
frein lines 2. This closes the primary circuit te 
transformer 4 of the regulatiig system and 
45 turns on the lights of the load system . 
Inasmuch as control snap switch 4 wfll De at  ëne 
setting or the other; for example 5', contacter B 
of the control system will be closed. This allows 
current te fiow te the lights af 6 af the fulI 
50 output as .controlled oy the output of transformer 
4. If if is desired te reduce the .brightness of 
the lamps at 16 it is necessary te reduce the 
voltage te the monocyclic sq.uare thus reducing 
the current flowing te the lamps 16. Te de this 
55 the operator changes the settig o ap witch 
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from 5' to, ïor sample, 4'. When tiis ciarië s 
ruade contactor B5 is de-energized and drops 
back into place closing ail the contacts oï the 
ïour interlocks. As soon as the interlock con- 
tacts are closed, itis possible ïor current fo fiow 
through the holding coil oï contactor B thus 
moving it into a closed position and opening 
the interlocks 6 connected in the circuits to the 
other contactors. Inasmuch as the tap connected 
with contactor B produces a lower voltage 
the monocyclic square, a corresponding reduction 
in current wfll fiow to the load circuit I S, mak- 
ing a correspondinE reduction in the brflliance 
of the lamps. 
;om this system if can be seen that only one 
contacter may be ciosed ai one rime because of 
the interlock contacts involved. Successive taps 
may be changed in the saine manner. 
Because oï the quick change ïeature oï snap 
switch  and the relatively short drop out rime 
between the opening of one contactor and clos- 
ing oï the second contactor very iitt!e rime bas 
elapsed and is oï such short duration that the 
fllaments oî the Iamps  have hot had a chance 
to show any visible blackening. A ïesuit of this 
is to provide non-interrupted illumination during 
switching periods. 
When an open circuit occurs in load circuit 
if is reflected in an increase fil currnt to the 
primary oï a monocyclic square. The secondary 
of transïormer  is in series with the coil of 
current relay $ which bas normaily open con- 
.acts. As the current rises in the primary oï 
ranïsormer  thus causing a similar fise in the 
secondary, the reiay  closes its contacts. As 
these contacts close, they actuate the holding 
coiI of relay 9 which bas one normally opel and 
one normally c]osed contact. As the norma!ly 
closed contact of a relay 9 opens, the circuit to 
primary switch 3 is opened thus de-energizing 
the equipment. At approximately the saine rime 
but with a siight lag, the normally open con- 
tacts oï relay 9 close, thus sealing the current 
to the holding coil of relay 9 and keeping it in 
 that position until such rime as it is reset by 
the opening oï "on-off" switch 5. Thus the ciï- 
,cuit is de:enrgized in case of an open in the 
.load circuit | and cannot be energized until 
 "on-off" switch  is opened and reclosed. 
The alternate means of switch |, shown in 
Fig. 2, operates in substantially the saine man- 
ner except that the switch is of the shorting type 
thus necessitating use of a mechanical interlock 
and a relay |} with normally open contacts. Iii 
operatàon the contact of switch | is moved for 
example from " to 4". Because of the inter- 
]ocks on contactors  oï tl]e circuit, only one con- 
tactor can be eneïgized atone time. Thus When 
the shorting type contact leaves contact ", 
contactor B5 drops out and contactor B4 is en- 
ergized as soon as the interlocks on contactor 
B are closed. 
The manual interlock on switch  is a safety 
precaution in case switch |] may be leït in 
position between two contacts when the circuit 
is de-energized. Thus when the current is turned 
on, the manual inteïlock is open when the switch 
bridges two points of contact and no damage 
can occur when two contactoïs  close simul- 
taneously. As it is undesirable fo. have the circuit 
to the primary switch holding coiI open during 
normal switching when the equipment is 
ergized, a relay |8 with normally open contacts 
is placed in the circuit and this re]ay is closed 
durlng normal operation of the equipment. 

4 
Wherever in the speciflcation and/or dainis 
I have referred to "incandescent lamp" I desire 
that it be understood that any form o luminous 
device is intended and that the terre "incandes- 
5 cent ]amp" bas been used as embracive oï mer- 
cury vapor, sodium vapor, fluorescent lights and 
electronic devices. 
I bave also specifically referred to a monocyclic 
square co]stant current regulator in the speci- 
i0 flcation and claires and I desire that it be under- 
stood that this terre is intended fo include a 
multiple circuit system of any type to perïorm an 
equivalent ïunction oî the monocyclic square 
constant current regulator. 
15 Whfle one embodiment oï the invention and a 
modification of saine has been shown and de- 
scribed in detail herein, I desire that it be under- 
stood that I do not intend my invention to be 
limited to the exact circuits shown and that the 
2o circuits described are to be considered as illus- 
trative only and hOt as a deflnition oï the scope 
of the invention, reference being had for that 
purpose to the appended claires. 
What I claire as new and desire to secure by 
25 Letters Patent oï the United States, is as follows: 
1. A control system for incandescent lighting 
circtflts which comprises a series circuit includ- 
ing a multiplicity of incandescent lamps, an 
a!ternating current power supply source, means 
3o for applying alternating current îrom said alter- 
nating current power supply source fo said series 
circui in stop by stop increments of differing 
current amplitudes, a control switch movable to 
successive contact positions through a drop out 
rime of relatively short duration, each oï said 
positions corresponding to a predetermined cur- 
rent amplitude condition in said seïies circuit, 
and interlock circuit interposed between said 
alernating curïent power supply source and the 
aforesaid means for maintairdng the application 
of energy to said incandescent lamps ai the indi- 
vidual curïent amplitude steps and effecting the 
cessation of one current amplitude stop prior to 
the application of a succeeding current amplitude 
stop and at a rate ïor maintaining the visible 
illuminosity oï said incandescent lamps without 
appreciabie blackening of visibi]ity during the 
change in osition cï said control switch and 
a»lication of differing current amlitudes fo 
si-d series circuit. 
2. À system for brightness switching for an 
incandescent light system comprising a load 
circuit including a multiplicity of incandescent 
lamps, a power source of alternating current, a 
pair of transformer systems, each of said trans- 
ïormer systems including primary and secondary 
windings, with the primary winding of one of 
said transïormer systems connected with said 
power source of alternating current, a mono- 
cyclic square having input and output circuits, 
the output circuit of said monocyclic square be- 
ing connected with the primary winding oï said 
other transïormer system, the secondary wind- 
ing of said last mentioned transformer system 
being connected with said load circuit, means 
interconnecting the secondary wind]g of said 
first mentioned transïormer system with the in- 
put circuit of said monocyclic square including 
a multiplicity of, circuits for changing the cur- 
rent amplitude supplied to said load circuit in 
steps, and a control switch movable by incre- 
ments to successive contact positions correspond- 
ing to the number of said circuits ïor changing 
the current amplitude supplied to said load cir- 
çu!t. th_rough drop ou 
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duratton for controlling the rate of change of 
satd steps whereby illuminosity of said incandes- 
cent lamps may be continuouily maintained and 
without any visible blackening of the incandes- 
cent lamps during the said changes the drop out 
rime of said control switch and during the 5 
changes in current amplitude in said load circuit. 
3. A system for brightness switching for an 
incandescent light system comprising a load 
circuit including a multiplicity of incandescent 10 
lamps, a power source of alternating current, a 
pair of transformer systems, each of said trans- 
former systems including primary and secondary 
wtndings with the primary winding of one 
said transformer systems connected with said 15 
power source of alternating current, a circuit for 
converting substantially constant potential into 
substantially constant current, said circuit in- 
cluding an input system and an output system, 
connections between the output system of said 20 
circuit and the primary winding of said second 
mentioned transformer system, connections be- 
tween the secondary winding of said last men- 
tioned transformer system and said load circuit, 
means interposed between the secondary wind- 
ing of said flrst mentioned transformer system 25 
and said input system for successively applying 
voltage of differing amplitudes to said input sys- 
rem for correspondingly controlling the opera- 
tion of said load circuit at differing current 
plitudes, and a control switch movable to 30 
successive contact positions spaced from one 
other through drop out rimes of relatively short 
duratton where said contact positions are elec- 
trically connected with spaced taps in the 
secondarY winding of said flrst mentioned trans- 35 
former system for controlltng the rate of oper- 
atton of said last mentioned means for 
maintaining said load circuit substantially con- 
tinuously energized and without appreciable 
visible blackening of the incandescent lamps 40 
during the periods of change in position of said 
control switch and in the change in current am- 
plitude applied to said load circuit. 
4. Æ system for brightness switching for an 
incandescent light system a set forth in claire 3 45 
in whtch said flrst mentioned means comprises 
an interlock circuit for effecting the application 
of current to satd input system at a selected 
current amplitude while blocking the application 
of current to said input system at other current 50 
amplitudes while the selected current amplitude 
is being applied to said input system. 
5. A system for brightness switchtng for an 
incandescent light system a set forth in claim 
in whtch said flrst mentioned means il consti- 
tuted by a muittplicity of coacting tnterlock 
cuits for applying current of a selected amplitude 
to said input system selectively, whfle preventing 

the concurrent application of current of differing 
amplitude thereto, and in which the control 
switch renders effective individual interlock cir- 
cuits for selectively controlling the application 
of current of predetermined amplitudes to said 
load circuit through rime intervals too short to 
effect visual blackening of said incandescent 
light system. 
6. A system for brightness switehing for an 
incandescent light system as set forth in claim 
in which said rst mentioned means is consti- 
tuted by a multiplicity of electrical interlock 
circuits ïor controlling the energization of said 
input system at an individual selected current 
amplitude and in which said control switch 
cludes a manually controllable member and in 
which said contacts are individual fo the aïore- 
said multiplicity of electrical interlocks, and an 
interlock on said switch for restricting the posi- 
tion thereof with respect fo said contacts. 
7. A system for brightness switching for an 
incandescent liht system as set forth in claire 
in which said control switeh is connected with a 
multiplicity of individual controllable interlock 
switches for individually controlling the applica- 
tion of differing current amplitudes fo said input 
system, and a reset circuit £or restoring said 
interlock switches subsequent fo each operation 
thereof. 
8. A system for brightness switching for an 
incandescent light system as set forth in claire 
in which said first mentioned means is consti- 
tuted by a multiplicity of individual interlock 
switches for controlling the application oï volt- 
age ai differing amplitude to said input system 
and in which said control switch includes a man- 
uallY operable switch controller and where said 
contacts are individual fo each of said interlock 
switches, a manual interlock associated with said 
last mentioned manually operable switch, and 
an overcurrent relay for interrupting the circuit 
between said power source of alternating current 
and the primary winding of said flrst mentioned 
transformer systems at a predetermined current 
amplitude. 
ALOYSIUS J. HAUCK. 
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